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Cerastes c. gasperettiAbstract Feeding ecology of any species can help us to understand its natural history, ecological
requirements and approaches involved in searching for food. Feeding ecology and sexual dimor-
phism in the horned viper, Cerastes cerastes gasperetti collected from the Al-Thumama area, central
region of Saudi Arabia was described. The gut content of Cerastes c. gasperetti mainly consisted of
rodents (70%) in addition to arthropods (15%) and lizards (10%). Least sexual size dimorphism
was noticed in the species in terms of total length. Significant difference was noticed between males
and females in terms of two correlation points vent tail length (VT) and total length (TL) with the
males attaining a larger size (P< 0.05). The mean number of the dorsal body scales, ventrals and
subcaudals for the females was 102, 156 and 33 scales respectively which were significantly different
from respective ones in males 95, 160 and 38 scales. There are many aspects of the feeding of this
snake that remain unknown and further studies are clearly needed.
 2015 TheAuthors. Production and hosting by Elsevier B.V. on behalf of King SaudUniversity. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Snakes are considered to be exceptional model organisms
(Shine and Bonnet, 2000), in part because of their unique
adaptations for feeding and foraging (Greene, 1997). Limited
ecological studies have been done on snakes and lizards ofdifferent geographical regions of Saudi Arabia viz., Southern
Hijaz (Parker, 1938), Eastern Arabia and Northeastern
Arabia (Mandaville, 1967), Central Arabia (Al-Wailly and
Al-Uthman, 1971), and Riyadh (Al-Sadoon and Al-Otaibi,
2014). Studies of diet can provide valuable insights into the
biology of snakes, including their evolutionary divergence
(Colston et al., 2010), movements and habitat use (Heard
et al., 2004; Lillywhite et al., 2008; Baxley and Qualls, 2009),
interspecific competition and community structure (Nowak
et al., 2008), and conservation (Holycross et al., 2002b).
Although some snakes are specialists with narrow diets, many
exhibit a substantial variation in diet at both individual and
population levels (Greene, 1997). Understanding geographic
variation in diet can benefit our knowledge of venom
composition (Barlow et al., 2009); the relationships between
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Figure 1 Length measurements for Cerates c. gasperettii.
136 M.K. Al-Sadoon, B.A. Parayenvironment, body size, and sexual size dimorphism (Amarello
et al., 2010); and, potentially, trophic morphology (Vincent
et al., 2009).
External morphology of an organism is the outcome of the
interaction between the organism itself and the habitat in
which it lives (Greene, 1997). Most snake species exhibit sexual
dimorphism in body size, with females larger than males
(Fitch, 1981). Sexual head size dimorphism has also been doc-
umented in rattlesnakes (Glaudas et al., 2008), and may be
associated with sexual differences in diet (Vincent et al., 2004).
Body size and various other external characteristics have an
impact on the life of an organism, acting on its capacity to
adopt itself to face the situations in order to survive, grow
up and reproduce (Fornasiero et al., 2007). Sexual size dimor-
phism in different viper, elapid, and colubrid species has been
reported for snout–vent length, relative head size, head shape,
relative tail size, and mass (Krause et al., 2003). Another sex-
ual difference among snake species is that males have longer
tails than females (Rossman et al., 1996). Due to their rela-
tively simple structure and organization, snakes check varia-
tions in morphological and morphometrical features caused
by different ecological pressures. Besides, variations in body
size and relative body mass have been specifically correlated
to the abundance and availability of prey (Schwaner and
Sarre, 1988).
The horned viper Cerastes cerastes gasperetti (Gasperetti’s
sand viper) belongs to the family Viperidae which is the most
common snake in Saudi Arabia (Al-Sadoon et al., 2013).
However, this snake has received little interest, even though
it is distributed throughout many deserts, mostly in Egypt,
Jordan and Saudi Arabia (Al-Sadoon, 1989). Horned viper is
a nocturnal true desert snake and prefers sandy soil with some
vegetation as shelters. Horned vipers, which comprise one of
the most-studied groups of snakes, are generally recognized
as opportunistic predators with varied diets; yet no study has
specifically addressed the diet of the species, Cerastes c. gasper-
ettii. Therefore, the study of an organism’s feeding habits and
its external morphology may be a valuable approach to under-
stand the ecological aspects of this species.
2. Materials and methods
A total of 238 specimens (males, n= 115; females, n= 123) of
the horned viper, Cerastes c. gasperettii were collected from
Al-Thumama area, in the central region of Saudi Arabia for
a period of one year from May, 1998–April, 1999. Ecological
field studies including morphological characters and the mode
of nutrition were carried out. The captured snakes were trans-
ported to the Reptilian Laboratory in the Zoology Depart-
ment, College of Science, King Saud University where all
experimental procedures were performed. Animals were kept
at ambient temperature and with natural photoperiod.
Standard morphological measures of all specimens were
taken and the parameters studied were: snout–vent length
(SV), vent tail length (VT) and total length (TL), number of
dorsal scales (DS) according to Gasperetti (1988), number of
ventral scales (VS) and number of subcaudal scales (SCS).
The animals (n= 80) were killed by freezing at 2 C
for 24 h. A mid-ventral incision was made to determine
presence/absence of food items in stomach contents and fecal
matter. Prey items and stomach, gut, and fecal contents werestored individually in sealed glass vials containing 70% etha-
nol. Prey items were classified as arthropods, lizards, rodents,
or unknown.
The experiments were conducted in agreement with the
standards mentioned in the guidelines for the care and use of
experimental animals by the King Saud University, Riyadh,
Kingdom of Saudi Arabia.
3. Results
Through the study of 238 samples of this species, results
showed that Cerastes c. gasperettii are similar to Cerastes cer-
astes, but the head is slightly wider and flat and the scales of
the upper lip are small and there are no swollen warts on the
occipital region. There is a pair of scale like horns above the
eyes. But these horns are oblique to the dorsal side and not
dorsally vertical as in Cerastes cerastes. The head color of
Cerastes c. gasperettii is different than Cerastes cerastes, where
the dark diagonal line behind the eyes is thin and relatively
longer. The shaded areas on the dorsal site have a parallel
weak and faint line, and contain a series of dotted rhombic
shapes. Cerastes c. gasperettii showed a camouflage character
e.g. they become red on sandy soils and gray in desert plains.
In terms of snout–vent length (SV) no significant difference
was observed between males and females with the males attain-
ing a slightly longer size than females (P> 0.05). Significant
difference was noticed between males and females in terms of
two correlation points VT and TL (r= 0.9998) with the males
attaining a larger size (P< 0.05). Vent-tail length showed sig-
nificant differences (P< 0.05) as adult males (VT = 62 mm)
were longer than females (VT = 49 mm). In case of males
VT (62 mm) comprised a significantly larger part of TL
(552 mm). However, VT comprised (49 mm) of the TL
(538 mm) in females (Fig. 1).
For females the mean number of the dorsal body scales,
ventral body scales and subcaudal scales was 102, 156 and
33 scales, respectively, which was significantly different from
respective ones in males 95, 160 and 38 scales (Fig. 2). The
three correlation points of the dorsal scales anterior (34),
mid body (35) and posterior (33) were significantly higher in
females than the males (r= 0.9984). Table 1 displays the
comparison between the results obtained from this study and
the results of Werner et al. (1991).
Figure 2 Number of scales for Cerates c. gasperettii.
Table 1 Comparison between the results obtained from this
study and the results of Werner et al. (1991).
Scale types Sex n Measurements
recorded
Measurements
Werner et al.
(1991)
Range x n Range
VS Male 115 138–167 160 59 146–159
Female 123 144–165 156 92 152–167
DS Male 115 24–35 32 56 22–41
Female 123 26–36 34 92 22–38
SCS Male 115 29–44 34 31 30–35
Female 123 15–46 33 61 30–37
Figure 3 Stomach contents of the Cerastes c. gasperettii.
Ecology of the snake, Cerastes cerastes gasperettii 137Eighty specimens both males and females of the Cerastes c.
gasperettii were studied for gut content analysis. The result of
stomach contents indicates that Cerastes c. gasperettii is car-
nivorous. It feeds mainly on Rodents (Gerbillus cheesmani
and Mus musculus) which were found in snakes with a larger
size and formed 70% of the stomach contents. Arthropods
(beetles) constituting 15% of the content and lizards (Acantho-
dactylus schmiditi and Stenodactylus slevinii) form 10% of the
total diet. The remaining 5% of the stomach content was com-
pletely digested and could not be identified (Fig. 3).
4. Discussion
Regarding the geographical distribution of Cerastes c. gasper-
ettii in the central region of Saudi Arabia, it has been observed
that it is scattered all around sandy areas of Saudi Arabia. Our
data confirmed that adult Cerastes c. gasperettii males aver-
aged slightly larger in body length than females. Snout–vent
length was not markedly dimorphic in this species. Although
most snake species exhibit female-larger sexual size dimor-
phism (Shine, 1991), females averaged larger in body length
than males in Eryx jayakari (Al-Sadoon and Al-Otaibi,
2014). Other than body size, the meristic parameters were
not highly dimorphic, with males showing a higher number
of ventral scales than females.Documenting the diet and foraging behavior of a snake spe-
cies is often the first step in the development of an understand-
ing of its ecology (Rodriguez-robles et al., 1999). A detailed
description of the food habits of a predator can enable subse-
quent users of these observations to place them in a broader
ecological and evolutionary context (Green, 1993). Dietary
information can be used, for example, to evaluate hypotheses
about biological diversification, to predict aspects of ecology
of closely related taxa, or guide conservation efforts (Green,
1994).
Analysis of the stomach content of the Cerastes c. gasperet-
tii showed that the preferred food is primarily rodents
throughout the year, followed by Arthropods and Lizards.
Our data revealed that Cerastes c. gasperettii specializes on
mammalian prey (70% of all prey items), supporting the
general consensus of anecdotal reports found in the literature
(Campbell and Lamar, 2004). Terrestrial rodents constituted
the primary prey source. Rodents (G. cheesmani and
M. musculus) were the most abundant prey species (70%).
Comparable reliance on a mammalian prey base has been
reported for the rattlesnake species, including Crotalus atrox
(>80%; Reynolds and Scott, 1982) and Crotalus catalinensis
(70.7%; Avila-Villegas et al., 2007). Al-Sadoon and
Al-Otaibi (2014) reported 25% of rodents in the stomach con-
tents of Sand Boa, E. jayakari. The preference to the rodents
may be due to their nocturnal activity and the abundance of
these organisms.
Arthropods compose 15% of the total prey items and are
found in the gut content of Cerastes c. gasperettii whereas
Arthropods (beetles) constitute 12.5% of the content in
E. jayakari (Al-Sadoon and Al-Otaibi, 2014). Lizards represent
only a small portion of the diet (10%) and are occasionally
taken by Cerastes c. gasperettii. Thus, Cerastes c. gasperettii
consumes primarily rodents at different stages of life, as stated
earlier for Crotalus durissus (da Grac¸a Saloma˜o et al., 1995)
whereas the lizards constitute 50% of diet in Sand Boa,
E. jayakari (Al-Sadoon and Al-Otaibi, 2014).
Small birds, lizards and amphibians are considered as the
main food for Bitis arietans (Broadley, 1983), while small
rodents, lizards and small birds are considered as the main
food for Cerastes gasperettii (Gasperetti, 1988). Larger ani-
mals tend to feed upon larger prey, hence leading to decreased
interspecific and intraspecific competition (Best and Gennaro,
1984). However, seasonal, habitat, phylogenetic, and other
138 M.K. Al-Sadoon, B.A. Parayinfluences may contribute to or override the effects of body
size on dietary tendencies.
Even though vipers comprise one of the most-studied
groups of snakes, detailed studies of many ecological aspects
are still lacking for the majority of species. Cerastes c.
gasperettii, is dimorphic in both size and shape except snout–
vent length, with males attaining a larger size than females.
Single-species studies enhance an upward comparative litera-
ture on snake feeding ecology and sexual dimorphism that
can be used to test hypotheses on the evolution of diet and
associated adaptations for procuring food.
Acknowledgment
The authors would like to express their sincere appreciation
to the Deanship of Scientific Research at the King Saud
University, Riyadh, Saudi Arabia for funding this Research
Group Project No. RGP-289.
References
Al-Sadoon, M.K., 1989. Survey of the reptilian fauna of the Kingdom
of Saudi Arabia. I. The snake fauna of the central region. J. King
Saud Univ. 1, 53–69.
Al-Sadoon, M.K., Al-Otaibi, F.S., 2014. Ecology of the Sand Boa,
Eryx jayakari in Riyadh region of Saudi Arabia. Saudi J. Biol. Sci.
21, 391–393.
Al-Sadoon, M.K., Moneim, A.E.A., Diab, M.S., Amira, A.B., 2013.
Hepatic and renal tissue damages induced by Cerastes c. gasperetti
crude venom. Life Sci. J. 10 (4), 191–197.
Al-Wailly, A.J., Al-Uthman, H.S., 1971. Some lizards from central
Saudi Arabia. Bull. Iraq Nat. Hist. Mus. 5, 39–42.
Amarello, M., Nowak, E.M., Taylor, E.N., Schuett, G.W., Repp, R.
A., Rosen, P.C., Hardy Sr., D.L., 2010. Potential environmental
influences on variation in body size and sexual size dimorphism
among Arizona populations of the western diamond-backed
rattlesnake (Crotalus atrox). J. Arid. Environ. 74, 1443–1449.
Avila-Villegas, H., Martins, M., Arnaud, G., 2007. Feeding ecology of
the endemic rattleless rattlesnake, Crotalus catalinensis, of Santa
Catalina Island, Gulf of California, Mexico. Copeia 1, 80–84.
Barlow, A., Pook, C.E., Harrison, R.A., Wiister, W., 2009. Co-
evolution of diet and prey-specific venom activity supports the role
of selection in snake venom evolution. Proc. R. Soc. B 276, 2443–
2449.
Baxley, D.L., Qualls, C.P., 2009. Black pine snake (Pituophis
melanoleucus lodingi): spatial ecology and associations between
habitat use and prey dynamics. J. Herpetol. 43, 284–293.
Best, T.L., Gennaro, A.L., 1984. Feeding ecology of the lizard, Uta
stansburiana, in Southwestern Mexico. J. Herpetol. 18, 291–301.
Broadley, D.G., 1983. Fitz Simon’s Snakes of Southern Africa. Delta
Books, Cape Town, pp. 1–376.
Campbell, J.A., Lamar, W.W., 2004. Venomous Reptiles of the
Western Hemisphere, 2 Volumes. Cornell University Press, USA.
Colston, T.J., Costa, G.C., Vitt, L.J., 2010. Snake diets and the deep
history hypothesis. Biol. J. Linn. Soc. 101, 476–486.
da Grac¸a Saloma˜o, M., Santos, S.M.A., Puorto, G., 1995. Activity
pattern of Crotalus durissus (Viperidae, Crotalinae): feeding,
reproduction, and snakebite. Stud. Neotrop. Fauna Environ. 30,
101–106.
Fitch, H.S., 1981. Sexual Size Differences in Reptiles. University of
Kansas Publications, Museum of Natural History, Miscellaneous
Publication Number 70.
Fornasiero, S., Corti, C., Luiselli, L., Marco, A., Zuffi, L., 2007.
Sexual size dimorphism, morphometry and phenotypic variation inthe whip snake Hierophis Viridiflavus from a Central Mediter-
ranean Area. Rev. Ecol. 62, 73–85.
Gasperetti, J., 1988. The Snakes of Arabia. Fauna Saudi Arabia 9,
169–450.
Glaudas, X., Jezkova, T., Rodrıgues-Robles, J.A., 2008. Feeding
ecology of the Great Basin rattlesnake (Crotalus oreganus lutosus,
Viperidae). Can. J. Zool. 86, 1–12.
Green, H.W., 1993. What’s good about good natural history.
Herpetol. Nat. His. 1, 3.
Green, H.W., 1994. Systematics and natural history, foundations
for understanding and conserving biodiversity. Am. Zool. 34,
48–56.
Greene, H.W., 1997. Snakes: The Evolution of Mystery in Nature.
University of California Press, USA.
Heard, G.W., Black, D., Robertson, P., 2004. Habitat use by the
inland carpet python (Morelia spilota metcalfei: Pythonidae):
seasonal relationships with habitat structure and prey distribution
in a rural landscape. Austral Ecol. 29, 446–460.
Holycross, A.T., Painter, C.W., Barker, D.G., Douglas, M.E., 2002b.
Foraging ecology of the threatened New Mexico ridge-nosed
rattlesnake (Crotalus willardi obscurus). In: Schuett, G.W., ggren,
M., Douglas, M.E., Greene, H.W. (Eds.), Biology of the Vipers.
Eagle Mountain Publishing, USA, pp. 243–251.
Krause, M.A., Burghardt, G.M., Gillingham, J.C., 2003. Body size
plasticity and local variation of relative head and body size sexual
dimorphism in garter snakes Thamnophis sirtalis. J. Zool. 261, 399–
407.
Lillywhite, H.B., Sheehy, C.M., Zaiden, F., 2008. Pitviper scavenging
at the intertidal zone: an evolutionary scenario for invasion of the
sea. Bioscience 58, 947–955.
Mandaville, J.P., 1967. The hoodedMalpolon moilensis reuss and notes
on other snakes of North-Eastern Arabia. J. Bombay Nat. Hist.
Soc. 64, 115–163.
Nowak, E.M., Theimer, T.C., Schuett, G.W., 2008. Functional and
numerical responses of predators: where do vipers fit in the
traditional paradigms? Biol. Rev. 83, 601–620.
Parker, H.W., 1938. Reptiles and amphibians from Southern Hejaz.
Ann. Mag. Nat. Hist. 1 (5), 481–492.
Reynolds, R.P., Scott Jr., N.J., 1982. Use of a mammalian resource by
a Chihuahuan snake community. In: Scott, N.J., Jr.Jr. (Ed.),
Herpetological Communities. U.S. Fish and Wildlife Service, pp.
99–118, Wildlife Research Report 13.
Rodrıguez-Robles, J.A., Bell, C.J., Greene, H.W., 1999. Gape size and
evolution of diet in snakes: feeding ecology of erycine boas. J. Zool.
248, 49–58.
Rossman, D.A., Ford, N.B., Seigel, R.A., 1996. The Garter Snakes:
Evolution and Ecology. The University of Oklahoma Press,
Norman, Oklahoma, USA.
Schwaner, T.D., Sarre, S.D., 1988. Body size of tiger snakes in
Southern Australia, with particular reference to Notechis ater
serventyi (Elapidae) on Chappel Island. J. Herpetol. 22, 24–33.
Shine, R., 1991. Intersexual dietary divergence and the evolution of
sexual dimorphism in snakes. Am. Nat. 138, 103–122.
Shine, R., Bonnet, X., 2000. Snakes: a new ‘‘model organism’’ in
ecological research. Trends Ecol. Evol. 15, 221–222.
Vincent, S.E., Herrel, A., Irschick, D.J., 2004. Sexual dimorphism in
head shape and diet in the cottonmouth snake (Agkistrodon
piscivorus). J. Zool. 264, 53–59.
Vincent, S.E., Brandley, M.C., Herrel, A., Alfaro, M.E., 2009.
Convergence in trophic morphology and feeding performance
among piscivorous natricine snakes. J. Evol. Biol. 22, 1203–
1211.
Werner, Y.L., Leverdier, A., Rosenman, D., Sivan, N., 1991. System-
atics and zoogeopraphy of Cerastes (Ophidia: Viperidae) in the
levant: 1. Distinguishing Arabian from African ‘‘Cerastes cerastes”.
Snake 23, 90–100.
